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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a semiconductor device, 
which is mounted with 

a resistance element that occupies an small area and has a 

desired resistance 

value, and its manufacture. 

SOLUTION: An element isolation 2 is formed on the part of a 
p well 1 on a 

semiconductor substrate, and a resistor film 4a, which is a 
first conductive 

member, is formed on the element isolation 2. An 
insulating film 5b which 

covers areas other than the contact forming area on the 
resistance film 4a and 

an upper electrode film 6b, which is a second conductive 
member, are formed, 

and a gate electrode 6a and a gate oxide film 5a are formed 
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at the same time. 

Silicide films lla-lld of a refractory metal are formed on 
the surfaces of the 

gate electrode 6a, n type high concentration diffusion 
layer, contact forming 

area on the resistance film 4a and the upper electrode film 
6b. The resistance 

element or inductor which occupy a small area are formed 
without reducing the 

resistance value of the resistance film 4a, while using the 
silicide process. 

Whether to function the resistance elements or capacity 

element can be 

selected. 
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v w&w&&tt h% i <nmwMmt , 

mm i c>Mn/&mtt<n±M? y??v B&mmm.< 

ffim*mom2 eo&n&gm t . 

mm i t ±tm 2 ow^ttasff k orac 

-/ms $ ix^cffis^ t mm i ^»mi4a?«^±ie ay? 

9 v KMmm t urn 2 <m*&$m t mmiz® 1 x 

.mm 1 mmm. m 2 mmmmvtmmz 

0 tzmULZtiXw&Zk. £#iik tl>¥l?ffc£l. 

[ 2 ] if #8 1 K«<0¥i*fri&»Ci3 , 

SAlyTfc&V-A- FM yfK«jk£W-f£MOSI> 

[ 1**1.1 3 : m%m 1 x(± 2 ie«<^#«^isc*j^ 
±!Eis 1 wmn&mmi. m*mwmmto<zBmztx 

txx^iztwmtth *mfomw.. 
[ii*ii4 ] mmixi,i2rdMcr>¥-mfommzii^ 
x, 

mm 1 o**ttf5««. ±.m*mmm<?)Bzmaz 

ixtzm 1 'J y U a y§l t J; 0 ffiftg *VC *j 9 . 

±iam 2 ^wmttamui . ±iem 1 'j >- u 3 y 

±.^zm^ixtzW.2(r)^) > V3>mjz& 9ffif£$ix 

t ^ & z t & m ts 1 1 «. . 

1 mm 5 ] mm 3 xut 4 i et^s(*$i«ic tj t * 

"C . 

[ mm 6 1 M*9t 1 !E»<Wj*(*HHfc# v . 

mmt£i$>tt<v±iz mmmz mm £ tit: i&mxoks.mx- 

k. 
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jjes 1 «s«ffi»w»±iB3 y ^ ^ hjgjfi^si&yfi 

^ I. Z k Sr k -fh ^Stt^fi . 

[ 9 ] mm s ®m<?>*&mmz a w>-c, 
mm 1 ^uttauffcot^T <oeniKtcK -> x m. $ 

10 ixtz hm>2 OSMtttffltt k , 

±ieig i mmmn . « 2 ^nntsmaixifeisiistc 

j: *) . a 1 . mm-T-Ri/igm^-co ? w<c< 
k 1 1 w 1 r>zmiR ixm&z&h Z k 1 x 
0 tcfluas ix-r us i k Mi t s^ftsac. 

ciw 1 0 ] mm. 7 tin, >t . 
±fem 1 <7mw&mni. *&n&frt>'smzm>r, 

hXiizm&ztixti*).. 

%m>o)&y\xh 0 , ±iess 1 ^mitiasw^iaKf^i 

mm. 

[ mm in si^ii 1 0 tmcr>¥mwmmzto v > 

30 tfflfr h i ihm2 OMW&Wti k , 

«»«ttSM5f ±«<SffitiUB k (3] t W^l^ ^ £ (gIStal 
k*S^lcfi^., 

±ie» 1 coswLttattt , m 2 <Dmw&mwmmz 

k t u^ix ^ 1 r> i MtR LXVmZik&Zb tfT S i J: 

■ [ mm 1 2 ] mm 9 xu 1 1 %m<D*mi*mwiz 

40 ±iess 2 o3?mti:8i5tM . ±sem 1 <mmm<v&w. 
m>o 0 hfkmco&fe&mzftoxtmzitfrX'tc o 

mm 1 nmmmmmmsi 2 iw:>±# 
izwwmm -i it ix b& s h.tcmtcom&fa t - 

tusk mm-m 1 wtg^wk . 

«^S«o»ak S»gS1-4S2<o»aSWk * $ '^(cfi 

50 _hien 1 commnm t mm 2 n&wmt t <nmz\m 
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iff. 

*m\mm±icm 1 w^meaw^is-f ss 1 wis 
t. 

t kiies 1 «3ssttiawo±c«a*is*jBiK-r 

6S2WlSt. 

t t>jtse«»«ftBisr«3 «t o izmmmzmtim 

3 WlSt. 

±£*««IS:A^--y^L.T. lie&miiw^ < t 

lies i w*r ttiiOTwsf a it ^s^Bn&^iJe® 2 

W^mtt^tt W-?T[E Wllcffiffifit/l £ $ fiR-f £ S 5 WI 
St<rffe. 

±IESI6*?^«fSJ*Kl3^T . lfi!S 1 WSISfigtf 

«. s 2 w9«ttawR^ieay«fc: «t o , * 9 , 

c mi 1 4 3 n$js 1 3 im<v*mtmmmmu 
mza^x. 

lies 2 wis-m . ±iBie»fi$:_bfeiiassi^fi)c^ 

1ES 3 WlST'li . ±l£S«l*±ieig»J»rffM« 

wtfc tt s if e*£?*iwit t tftw l , 
±ie« 4 oist-Ji . mmm? Biammiz a^x± 
tm%m.v±ts.immfr'o y- vmrnmy- i-m 
cjjaraM&tfleitit*' w--y 

±iem 5 wis-m . mi&mmimmhm^m 

ffi®cr>^< t t±iay- h«t£W«l(c{>ffM-f & 

; t HtStti-i>4^ggwiTO£. 

[ is*ih 1 5 j n#i 1 4 mtmmmE<mmij 

IfeS 1 wiSTtt , Iteiit-?#1$1CS 1 W;K 'J 'J 
n >"H£ttt« Uc&lieS? 1 0 >■ U a yflfl*^- 

—yy-fh^titzk lies i w^mttguw * $ & 
u 

lies 2 WlSTti . ±mwm^- Bf&vM t *5 ff l> i 

lies i w wjismw^® £ Ktft-r * z t 1 =t o lie 
lies 3 wist'ti . mmnm ttxm m o >• >j 

i mm 1 6 3 mm 1 4 lemw^ftirKwi!^ 
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iie^ei^sisKciie^w^^jf^pHfeJiav'iie^ffiij 

S^l»*£ K 0 H trJR-T^Bt S: ffMlT S IS 5: S 4> 

±be» 2 cois-cti , ±.rnmmTmmm.mzmh± 

10 mm 1 fiOi&*ttSM*<^iE«:lWM-* - 1 K J: '5 ±8E 

[ mm 1 7 3 1 5 xi± 1 6 im<o*mfcgiW. 
ommumzb^x . 

mm 5 wis t"(i . < t i> mm 2 commmm 

WSffi t ±.iey- h l^WSffi t W.tiC [I 7 y 7 I- U :t 
L IX , iiBfflsJKtal t ^l»±ie 
'J 7 5? h 'J ^EWy U f ■< HKMt^ C t S:»t8 
20 tf*^m»tt^lWl!jt^S. 

C Itt^iM 1 s ] 1 5 xti 1 6 ie«w#zi(^-l 

vwmumizti^x . 

mm 5 wis . <th ±ies 2 cmuttm 
(DmmtiMiY- Mg®wnffit w±(c±ie^cffia t 

[ mm .1. 9 3 mm 1 3 lemw-t^f^^awiiis^ 

>_ies 1 wistii , .ties 1 <?>mim.Btt<wmz±. 
30 les 1 w^mnsm t r tw^t-fsiDc? its 1 w^mtt 

.ties 2 wis/cii . ±ie^ s -smw±(c t le^n r 

±ies4 wistw . .ties 2 wi?mttgpway^i:*e 

»M2rlie^ 5 -Sim W3 y ^ ? h ^«fg«SI* < 
il&oJzolzW&LL. 

lies 5 wistii . iier s -swwaaj tt 
ffit t nsffifiii s:»bki-6 c t *• wst bti 

40 [fffii2oi *mimm±n-mz, ±$vmm£ 
mmi l z¥mmftX'mvz¥ft%mkc')WM®t& 
mmimmth^'omb z^tmmm 1 w^m 

ttSSttSr^lftt 1 wist . 

b t,nes 1 <»mmimt<?)±.m a ^#n«r^ 
iie^iui -J / ^ - - y y l t , lies 1 wtstiiiw 

?f file^i? S: «t & S 3 WIS. t . 

lies 1 wwittiswtoRaj Ltri i) r^iiiwic (LtjKfii 

50 JBSr^tl>m4 WISt SrfiBiT ^4 C t t 
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i mm 2 1 ] nm. 2 0 mtw*® imw<?m 
mz&^x. 

UESS 1 VTMT'te. 1 «0#HttS»SriJe«tt 

mwm^zW7b%&i-?t,l!x O^CffM-t^C fc J 

[ js 2 2 ] mm 2 1 ieii£o^»ftgg^s jt* 

±IEM2^I^@±ie^3cOI^£7)ffIic, 4wfr< fci 
i.. 

jjeib 3 oiSTt± , ±ie^«mat/±ief€*si* ism 
K^-^y/L-c , mm 2<r>mw&ummm 1 

_LEf; 1 com-mm . s& 2 o^mitsmstx^iiK 
.to. -f y?'? * , mrn^ikimsm^) 0 

b l^fhfr 1 o«t5 - 1 Srtttti t&iNSHtai 

[ 2 3 ] f»^iR 2 1 %.mn*mmkM.<mm 

mz&^x. 

UBS* 1 ^iS-Ctt, JJES 1 OWHttStt ar . 

izm-U0ffi®x'±£ ^mm 1 <ww£ttswf<so±iE« 
aoEiissB^iEii^tt^ j^)#jafc * 0 mm 1 o 

SSttStttoflW 5 &#JJEifl$##aJB<9fcS b Kc h J; 

1 mmn 2 a 3 arasi 2 3 i E»<o¥*f 

iJESS 2 VT^MklMW, 3 0)18*51)* K . < fc t 

±ies? 3 crag?-** , mmwmvimmmz m 
mm w\<r> isi tatciw & ^mmzmh m& >-> % 

j: 0 - a vy? 9 , mmmf^MM^o 

b i>^-fivfr 1 ofjfMtS z b Umbth^mfom 
[ Wfl 2 5 3 mm 2 2 Xli. 2 4 OfilKWefcSSffi 

JJESS 2 ^gmffiOTMM-f SlSftt . JJESS 1 <n 

mm 2 *»istta&tt0?±c 1 »s§? mm * m 5 

<?>TMb, 

mm^mmzmm 2 nmmmmv&mi&i.m 
&«mi<?>miLb mm 1 comm&mm y m 
b iz*n?timm?& m.<o v #- >v* 

mfathmecoxmb. 
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JbIE4HItf>SaJBK -r i't-f iitgit * ilS * ff«t 
4^80XS4: ar $ h Cfi/LT n S d ar1f iSt 

[ mm. 2 6 ] 2 2 x»i 2 4 ieiu«^f(^s 
±ie» 1 ois-cji. ±!2ifs 1. wismttasww -) *>ft*h 

^il^^^tS 1 ^)«iSiiW>: is] t *MT1M 

10 $ *i» 1 <7)mm®.m t y s s: l . 

mm4cr)xmzu. ±ie^s-ai«<osgai Lt^i»a 
ib(c t (sjsfita *tfM-r 4 ^ b & vmb t h mmm. 

[0001] 

20 imnmmm® j win iim • 
hmtzti$>®*%? ■ mm* ■ h 7 wy^m 

[0002 ] 

» ) <0RJSIS«. mncrm OS]- yy'JX ?crMmX. 

[0003] fy^/l'^^ XfflTQ-fcry'JCOt >XM.Z> 
b . ilS^S^tlSt'ffM 3 its M0Sh5 >'>" 

[0004] TtayrJU AftTa-tATtim 

40 mit?&KMzmKm<?>*$^m?mxx*$:ft®. 

■t&ztt. Mmi\tcmm*i?imfgx'hhzb t 

MO S I- 7 Vi?A9<r>y- YbtshXV >■ \) 3 >'lar^ 

«ffiwv^-f LtffM$ - b if^\ Lis* 
IKtfip . l^fOX llZ % M0Sh7 > : JA9<mWi\ 

kwsw&iwmtfrhy- bfgmv-A ■ hm. y 

50 fir t tz^kob t & b i&iKM^mm^ IX La 
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[0005] tLbWi 3*raaS:llli»tSfc»t< fi£ 
#. &^fiKt;fr£A<«3K3;frC^4. PJ/Ui'USP- 

4 , 9 4 9, 1 5 3 tiftJf . -f'J-^A Vya-tXiZfi 

mzffl$mZ : f#>BtfLLX#< ; bX\ W&WM t& 

4. OT. ±IKiK£iEa3;fc$n***^MOSh7 
y> ; .x^S.«fitS; ; F«M:tI?ilcow>T- Ell 0 
( a ) - ( g ) ^ tlftBBf 4 . 

[0006] £■?. hi o (a) iz^txmza^x, 

y V 3 ySKtcjgjjfcSfu'I: p ^x/P 2 1 rt tzmtli ^ U 

%tMB2 3 £ffML£?JL MitfC VDftKJ: OfifiiJI 
W/4;Kyyy ny)I£itat4. TtMi/V 

L- , 'I <r> v yX M8S & -? X 7 b I- XYyA x •* f - y ^" & 
K2 4£$iR-f4. 

[ 0 0 0 7 ] <T,lz . H 1 0 ( b ) iZtjkfX 'j (C . *?x-y 
M7ty /(c JOSH oftlHt 2 3£Rfc* I . f 

- hmim2 5 a z^mtb , znt £ , & 1 wssmBi 

2 4 <D±ffiRlflR!lffiC t Btffc«A» 6 & 4 SB 2 OffiiRIR 2 

5 b«g§ii4#\ ♦tefiv-U nyiD itf'J y 0 a 
y^^fliSft^t^T'', $20gfiRBB2 5 btf)JS 

MHbH 2 5 a J: 9 t> ^. 3 . mtitc 

v Dffit <t o * 'j y y 3 ym* hnmb tth 

*2<03MU82 6&Jt«W-4. -t-cof*, JS20)»*B!2 

[oo os] iai o (c ) iz^txdiz^ mm 

<n%lcoUyXbf&27 £-?Z7 tLX . VyAx-yf- 

yfmzx ^m2cr>mmm2 6^>^--yyixy- 

[0009] $ h IC. 010 ( d ) tc^-fJ; olz, p ■? 
x;l/2 lrt(C^M^-<^>"J?iAL.T nlLDDl (Li 
ghtly Doped Drain ) fc&4 nSfKRKfcfiil 2 9 
j£Utf&, ^l/ltfCVDatJ:'). -f^f F^^-'HeSi 
m b & 4 y \) n y ISftH 2 8 £itffi-f 4 . d^Oy y 3 y 
2 8(i. MOSb7 >' yXJWA V^-A-MZ 
ft 4 mz . ftWIgty 'J ">M F-ftt 4 PS^f&lf ! t 

*4. > i .;3>mffi2 8<7)±, fro&iam 
mm 2 4o5 hrnm^cryiLtzu-'Tt M&tm^ 

±JKS2«UyX h|g3 5 *^"T4 . 
[0010] $ <c.(C. HI 1 0 ( e ) IZTFti 0 SS2 
tfOU^Xhi?35$:V^7t LT. S^tt K 5 -f x -y f- 
yf&fr&K y'J^ymm^SZmZ-fZ* Zcob 
# . MOS hy>' yX -9 0) f- M12 6 a <7)fpiM_L^ 
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S 

mim-Tb 1 mn 2 4 o)fflffi±t= y 3 ys? 

•(tig 2 8 *qg § ixT -t -f H * - ;HfeH«i 2 8 a #J1M 
$il4o yyr?ygg«2 8tiU'^hli3 5^ 

. mxumm 2 

8 b > & 4 . $ b t . p x;u 2 1 1*] (c^jiE^-f jjf y £ 
i£A L T V -x ■ )' V A yWMb % 4 n i?S^Kt£^l 
3 0«L ^m*^ttftt4/-c^C^i!!iIarSP,t 
4 0 

[ o o 1 1 ] mz. m i o ( f ) iz-frtz. ? iz. mm 

o Z b lz i 0 . y y 3 yiHtJSfcSfcfiT 

'J 3 yT-ffll£$il4fflJsS, Oii)f-Mi26at n 

ssmsteai 30fc»i cnmmm 2 4 waM^is* l 

X t ^liat: - y^ytf^yi: <DKRAWfr hWy 

v*m m3 i*»ffiT4. f-^yi^oa^y 

HM3 l^MSixTW^vx^RlEglWi^x - y 
h x 7 f - y / 1 J: -5 T |$£ § 4 . 
[0012] $ (sfc. 12 1 0 ( g ) t^t J; :j (c, 
>JC . 1P B 1^?SK 32. CW3y?7h33. 
20 13 4 5rji;^fi)cL--C, mmt^tltcY- YWV- 
X ■ Vy-i y£^j-t4 rrJ--v^l--M0S h7>'y7^i 

sjis w«t-ffiM $ i-itc mm-? mm 1 tz^mmm 
[0013] ±ticomxu. mmmb ixmi vmmm 

24b%2 0)WW* 2 6 <r> 2 y y y 3 y KSr figffl L- 

fz # . mm? tzimi <omw& 2 4 r . Mosh-? 

y y'X ^coy-ht44S52 WSHtffi 2 6 ft M 1 4 - 

th^ffiX'hb. tztzt. Mk. ?*i~n?®5MZ:mtc 

30 Tfco. *«Ki:Lr2*fflv^'c, *cD2mffl0rmm 

£®Ab lX®m?h®2&f- ( 2 P S^ftSm 

[0014] mz. mm^w-mmmzmthWiim 
mz'?v\x . si 1 1 ( a > . ( b ) zprnizmmi 

t4. 

[ o o 1 5 ] 12 1 1 ( a ) dZTp-rx o c. -aw^ffits: 

t4 . ^miir »IIIt/r '? 51 L -7t o1* <o*f 0 *<0 
Wi^ot^l,. t^o, M%,<r)3'y?7MMffi 
40 teS 3 6 a W^(C . 3 6 b t |Ul D WZ'h 4 7 U y > ; 

g|5 3 6 ct *>*3S5t:ff-«-r 4 t^ot^S. L A» 
L, - « J: 0 ^- 7 'J y 3 6 c //'YFfr-f 4 . -I « 
7 y y y 3I5 3 6 c <^»^ < y 7 C J; 4 ffifiiW < 5 7 ^ 

^iA* ;i 9jSi5i*^4f 4. zcotzib. zcomm-?(zm 

TL-tUi 3. 

[0016] -C-CT, i^J: f^^ll*:ft?^t4^ 
C. 011 ( b ) K^-f J: 3 !C. ffiSi:*^ 3 6 arS^lc 
W^^o^f$ix^a^«E^a53 6 b(=J: OflliS 
50 L . 3 6 b <m^lz*ixZ'ti±3]<7>£m?& 



01/27/2003, EAST Version: 1.03.0002 



9 

*gt4iII8aW5il8«H±$: 200CW3y?7 hl33 
SL^ WS« 3 4 Srtf LTtg^ L/C £fc t LT 1 o<0 
Jg^^£«JKt4^a { ;l8£ix4;r t t*4. £tf>J: 

-) cffi^-rs c: t 1 j: o . jsfiH^P+eofl oaw^ 

U ffifiiffl[<^!KiSrll|jlW6i4: *H-?r OiOtft 
[00 17] 

[&>01#]!^LJ:dtt4I*ffl] Ld'U'SrA^. _hidf/i! 

[0018] ±1511 10 (a) - («) fcjSt»t*iS 
til. W. 1 f)*1BJK2 4 «rfl|j£t4;Ky •> [) 3 y&Wz 
x'J-t-f b^ix^^^vM^if-ltzMz, yy 
7 ^ -iflMnt 0 . JBtigftaw 

*LTL£d. 

[00 19] ^7^, IH1 1 ( b ) iz^tt&um^Mm 

W?5-y=*f>£Bt5:9 . JStfiS^fcStfffiTL.T L 
id. ifc. &Mf^3 6boffiOHccw3y;$>?b 

3 3 Kg^s/is -?-~jvz ft^tzMmmh&mtf 

[00 2 0]*SSBJfc>3SlOBWti. h7>">^?tS 

i»f t LxKh^mfcmmxiizvmm-miz 

[0 0 2 1 ] ttz. *^<0S2^IW*4. tti&fStllll 
X. A D^(c^(t§iaKflO.^"77-tS:^<t^flSar!S 

t4 i t K«k o . ffigm^mm^z'&i z t c» 

4. 

[00 2 2] 

[ srsi ^ mm h fc» <^s ] ±15 @ w * awe t 4 

fc, *^T1i. 1-10 ££tfc$*i4#*f*§S 
■fcfS4^Si. W*3ll l~2 3fcl£«Sit4¥Wf* 
8S4)S3£fri£fci3&4#Kt Sr» ^4 . 
[0023] 1»;J<IB 1 iz&h^mmmte. #W*3HS 
±<7)-g|5(cffMSnr? ? MMifittSfft 4» 1 <0 

zsmttgpwt , ±e» i wwitttawo±Be3 ? i- 

JBJ*««£PtK fS«Sr?S 3 S5 2 «idt1t»ttt . ±E» 
1 WWHttgW t ±151? 2 OWEttftlW t WBKC^-K $ 

ix^ififf it t ±ffim 1 «t?ttttg(!«<7)±l5 h W 
fm® t ±!53f5 2 O^'ltt S-W t WSDBKS? LT#M$ 
fifcffiffifiUBt£«l;L. ±IESS 1 WiSflSttSBtt. .^20 

swttawa^iesRt: <t d . •< vy? ? . mm-j-R 

t/^fiS^d^iJ^ t k^i'ixfrl^ZMIRLXtik 
mzik&zt 1fiX- § 4 i d <c« £ f it o 4 . 

[0024] z^mmzx o.mi <ffimtffitw&®. 
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1 0 

itthZ. t A«Ti£t £4 . -t LT . $ 1 O^mttSBW^ 

^xtiffists^t^o . ^i«®mttH!«. te» 

WttttttttS:T*m tt»M*Sftfe»«. *2^» 
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Aa2£ . mnX-hh£i\4m\<7)7 I) Vi/UA&t £ 

[ 0 0 8 6 ] 03 ( b ) (C^-T J: o tfefiflg 5 

ix . y- i-«ffi6 aRuf- nmm 5 at. ±mm 
sue bRu±^mmm-&mmA amiziriEtm 

- MIffi 6 a fc ±SMtffiW 6 b t SrffM L-fctflBTJi , 
±gEtt« 6 b li . mm 4 a. ^BUSB 4 alW& 

1(4 a 7 7 r IT t . 

[00 87] 03 (c) (C^ti^C. v'J-f 

1 0 h , ££l^K4 a CO 7 >) yiWA&M 
PisgO 3 >-7 7 b JiMflMH al t . ±g|5t;«i 6 b <7) 

yt(nmM^ht£h^')^^ FJgl 1 a~l 1 dtft 

si 6 b nzx ->xmhixfznmi'> [ j^ Fits as ; t 

WM3at, nSiSaSt£S[S-^iSffi«Ji^ 
CW3 y 77 M3bk. ffiffife«{-&KE«l ISJWC 

way?-? I- 1 3 c btfWtii*h&, CW3>-77 h 1 

3 cttmmA *<?)mm.-itztitcmmi><r)±.\,zw&L 

wm-&wsiBMisi£i>cYi3y? ? Y-mmzti 
i. 03(c) ii&&mMzwfct&%i<7)tt& 

SSL. IsilIttMlKISKi^^aT^^v^v sfejg 
iei81(i01. (g) £SiT0fc*5fflSlttWBlS3ft&. 
[00 883 icoiSfcMT^fctiifC. ±E 

--f y £ fi-fs nft */nw osb^y^^i: SffititlS 
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[ 0 0 8 9 ] $ £fc. *H!E^sjicfc^T{±. ftffiftB! 
4 a43C7.)tti$a4a2tii/ , J- , M K^^'Ks^J&ffifl 
£H(rC'&&. j&taf"(slM4a4icr)7i;y> ; gP4a3 

t . 7 'J >' 4 a3(-C io It § ffl5tt<?5y < 7 7 ^ 0 M 
filW^»«iffi^]^S < 4 0 , 7 'J y ^4 a3ICfcH-&|g 

rfrx ±E^*^)S'*^fcttl>01 1 ( b) K^t 
10 J:'j^CW3y^7 hSrfitftSR^-SSfctSflBt^J: 

[ 0 0 9 0 ] ifc. *Mfcffi^T1i±ailH§H6 b 

ft ±gc«« 6 b ijmth zttc< mzm 2 

omM5 btzlitisW-l HfliXStctsttSRJEffiih 
Kt t IX & J: 3 (c LT i J: v ^ . dcoi 3 tm&x 

20 iw&vwi ixmrn-eMmmeMtg.* i6j±s-fr* 

[009 1 ] ( m 3 cnmmf®. n ^ a- I- 7 
>' ^ t tff 0 jl L £ W 1 4 Jftfit* 1 } 1 fc 'l^fiSi 1 i 2: 

^fSm^CO^TIffi^-f 4. 1214 ( a) ~ ( c ) 
^fSSffi(Cfettl.4i2S(^l^jtXSar^-r¥m0T' 
*TC. ±ieHl»^M^J.(Cfc(t401 ( a ) - 
( g ) {CTptXStiiS^I.^. 01 ( a ) ~ ( g ) t 

30 [0092] ±IB» 1 , S 2 USS^ST'ii; . ffitfi*^ 
^'Jy'JnyRTffiJSUSa^F^M iMflBtt Lit 

[009 3] 04 ( a ) t^t i o C - *2if*ffi1Sl*Ic7) 
P r>x/l/ 1 (cPli.(f h U->-^-^l?£(c J; 0 fg^^2 -r 
JgSt-f S mz . b 7 >' > ; 7. ^ JfMWM 1 a t (iS'JtC^T- 
m 2 T'ffl * ix & ItttitS^ftMffli* 1 b S: IS ttT*3<. 
CWjfitiiS-rffiMPsii 1 bWj&tA-^-T-t"^^ t;tt4c«tt 

o . ^^tt(i±.ie?i? 2 vmmmmizmi mxwA 

a^DttRfCA*. t^*>- iilij»?:>3>-?:7 hjg 
(RfH« 1 bl t , ^-ft 5 ffiiJf <^1B»» 1 b2fc . ft "3 «"CJ> 
l^A-h^hoy 'J y^m^lX^l. 

[ o o 9 4 ] 04 ( b ) ^txmxn. y- h'iffie 

a fc±a5'tffiH6 b fc imfcth . -L<9±&«ffiii6 b 
tt, b<7.«*fl51b2i:»«^ffitir 

s v> . 7 'j y i \smmt$M oy?9h ffitimWk 1 

bltfdStii^-ttT^I.. 
50 [0095] 07"F;{i^B&t&* i \ 04 ( c ) t^-fXS 
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[0096] ti\ nmimm&WLm^m&itzht . 
y u 3 vffi\m mmi, ztzbzztL&x.v+rtvti, 

?*-/i>s£mi$i??>. m^x. v-x • vuAyt^: 

o'c, ioo ttffln&wmz x o T^mm £ smtt h . 

$ fxUli'-i-?y^«y 77; F V-bM&xrt"/* 
\) y?mz£ >1 5 0 n mm«<^l5At*«lfSt. lolling 
BMW. * 7 0 0 rj , i ^raVJ^fr TIt^ -) , <?>*Wfl 
(c «t 0 . U 3 ymtBizWhtiX \, ^ t ->*»o y <J o y 
TlMSft ^isS. 0 y- FH156 a t nUffiffift 
tefil £ ffiifiSS^JIMftW 1 b «r<rfiitf SStti IT ^SfR 
m 1 1MWSSR 6 b t <7i$ffiW&<r)®b1fi : y >JV4 H-ft 
§ ft T . v 'J n >' t f - * V t OKita** 4 6 & h y V *TA 
Fill la-11 d^ft?ftffM£ft.g>. f- 
? vW> 5*>i' t J VA FWt&tiLZtiX v ^^*R*G« 

fflcDC W3 yf?hl3a.b. nI!iS»KteiWB-&fS 
S8fllSkOCW3 /'j'niSbi, ffifitfWR-&BE 

Jlllalocwny^^ h l 3 c b ZBfcth. CWrjy 

( g ) il5ai5]«(cffM$ii^. 

[0097] *£M9BSSTt± . igfiHR^flMfSisS 1 b 4- 

wm t mmz m t -ym . t o y u >■ >u i b3oi? 

lajiSraiifc^-C&S. «ftc. 21 
co^ 1 D y 'J 3 ym'^X'h 0 . (jyijn yU 

£ ffiffl Lfctf '9 . y- h^V-X- FUA yoimfflt 

[0098] (S4<95SitftflB) nf-**;H-? 

>- yx ?tm%im*i-i mm* t t z 

wmmmiz^ximti . us (a)-(e)sv 
lie ( a ) - ( c > (i, zM'ixxmmmmizmih* 

[0099] 05(a) fcTjrtl^fcfc^T . x 
'J 3 >'»(CffM$ft£ p >?X/L- 1 |*)tCfylJ^«' I- V ylr 

>M umVchzk 0 2 0 n mOJS-Afrqrf l> 'J 3 >'S?ft 
K*"i=S:S^ 1 «9*fitMK3 £JBi£ Wst*. Mitf C VD 
ffiCi Off* 2 0 0 nm^-Jf'J x'J 3yK*»^=5rSJBl 
^1!)14 ^JtSfl,. W^HT6 E 1 5 c 

m-2 , 3 0 keV^frTS 1 tf8S1SK4 +fc8t*>f 
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^aAL-, $^(C. ^J^(f9 0 0°C, 3 0^Vj^t"^ 

i^m^4^gttftaj!!ifii$rfi : 3. act. miomm. 

t f ) 5r)TML. :<01/^hM7x;i: LTKiMi 
•yf-y^"*^^. ^ 1 <?)^m^4 *r/^-->'/LT 
«^« 2 <7)±tffifil*li4 a £ 4 . 
[ 0 1 0 0 ] ClCOt % . fttitli. 06(a) (C7T- 

■twfoitox^h. tm^ommmiz 
mms (a) tmt^wimxfo'ix. muttm 

10 a (i . pjigCD 3^n ^SfflJS 4 a 1 fc . ^It 5 mii<0 
118135 4 n2 i . -^5+4 KFJtO 7 >J y y%>4 a3 i: L t 

[010 1 ] $ ^t. 05(b) (C^fJ: o (C. ^X y 
h x 7 f - y / 1 J: 0 & 1 tf> IftttR 3$rl^-£L fcft t . 1 
0 nmSK<oy-h»ftlR5 a«t S. ■-<?) 

m2(omm5 btf&gLzubtf. o 3 y«t 0 
t # y ^ u a yo^isik? ft^-f ^ot-. ® 2 ff$m 

m 5 b <7)J?Z*{i: 2 0 n mgKi: y- I- mm 5 a J: 0 t 
20 JfV\ (Sl^i'CVDffitj: 1 ?. /fA^'300n 

mgsw^ uv-t»a y®t>*t>%&%2 <mwk 6 mm 

•fh. 'l(T>\k. mm 6 E 15cm- 2 , 30 keV<7j^ft 

xmoMnw^wzwmj xyz&xth . mz. m 

0)±t,ZBf& I. Z.<7)\sisX MIRrn 2 £ -7^. 7 ttl H 
•5 -f x y f - >• ^"ic J; 9132 «2SmBM 6 2: - - >- 7" L- 

x . y- \- mm e a t §fis-7-^±^'«ffi)i 6bt m 

[ 0 1 0 2 ] CcOt # , ¥ffi«ffit-li06 ( b ) fc:^" 
30 ttitv^roT^S. t m2WzimiS6^^.'^ 
- - >' / $ ft & y- 1- m-fii 6 a t± p xyn CO** $■ fit 
liriLtMli^-T-^2(cSttt-oT^I»o S/c. 952 
fWJlMB 6 * > & v ^ - =. y / $ ft & 0)±fflmtffi 
Jibbti. ffiffi*«4 ac9BK»4a2<Z)*«:«V\ n>' 
bffM«is!{4al7 D y yU ^XV^h. 
S 4> K . ±»«ffi 6 b 14 , »£tf4cK 4 a (TfaWSiM 4 a2 

*, 2m?f\<nmmnmmi o t>^t{i*TJt« 

^HlsS6bl. 6b2S:*LTV^|.„ 
[ 0 1 0 3 3 . 0 5 ( c ) t^tlSfW. P ?x 
40 7U2 1 Wt^ttHj^^-ySraAUT nILD D« (l.igh 
tly Doped Drain ) t tth nmWfa&fcfttM 9 zBfct 

b, 'tpy&. mmcvD&izi. o. +m vjx-n-m 

WMt Khy 'J 3 yfeMt^t 1 5 0 n mSKcoff *T* 
fg L-K^"'ffi H 7 x y f- y ? ff =5: 'C . y '.i 3 yBS-ft 
,flg*rX y^-/< y7L. y- I '.l2is6 a . mi^WAMf 
±U5Sffi)B 6 b solffliii±{c y 'J 3 ySHtHar S LT -t-f 

WfaA*y¥&X\JX . • FU-f ^5 n^iiS 

i o zmtiL i- . s iisttftt 4 fcftt . 

50 f«U«'S5 0'C, 1 0 0-»raoaMaar^3 o 
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I o i. 04 } mz. 1 5 ( d ) tijrncg-eii, mm 

-1- 9 ymw x )?y? V 'J ±W> z xsi ■•/ 9 0 >- ymz X 0 

5 0 n mfmcDW-frt'tm I . %Mtifffi&M!M£ 7 0 0 
'C, l^JfiKOftffCff*^. iWJStfMICJ: 1 }. >"J3 

ym-itmizmoti-z <, ^ ^>oy >j 3 y-efltj&sft an 

9y- K.12SG a t nMfti&K&HJl 1 0 fcft 
fitfWR4 a«0*tffi*<JSiii LT ±8OT£&I£ 6 b 

^^yt^M^^^r^y'J-t^ K§U 1 a~l 1 d 
ifi%ti?tm$.Ztih. icoik. f^yl^^^y'Jt 10 

[ 0 1 0 5 ] § 05(e) tojrf J: ') ««± 
IRH^f 1 1 2 1 . 1 4 £ . y- MIS 

-mmmr^cwi y 9 ? 1- 1 3 a t . n gratis 

tetftfl -&fSE«JBia<OC W3y^?H3 b t . Mi 
*JR-^*E«SfirHl<0CW3 WM3ci. ±£« 

ffin- ^sie*s®r B ^c W3 >- ? ? m 3 d t l 

X. ffi«ttft$ftfty-b«ffi&tfv-* • YVAv*. 

««:3ff S n f-v */HW O S h 5 y ; JX 9 1 iSffifficOffi 20 

mm t m&m t mm uzmmEzm? s . 

06 ( c ) fcijrfttjftfcfro-O^. 
[0 1 06] -f&;b*>. «l»(tlll iJE±« 

m«6 be?) 5 ^l£filf*:Jl4 a±*»<5>Ji*TTt±T 20 
C0t%$jm®6b\, 6b2C. 50(7)CW3>7^ h> 1 
3dtfj&mZixX^&&Tg>&. fcrtfU 05 (e) te 
06(c) (C^Ve-Ve$(Ctotf.&ra0T^6cOT\ 
05 (e) (C(i, ft^Wt lotocway?? M 3d 

[0 1 07] ZCOk'jftffi&tlZt&ZkV. ±I£3&3CD 

mmmmt mm^mi^wti z t a . 

[0 1 083 U>»i. *HJS»?KT(i. ±Slim«6b 

vM6 bl. 6b2ft^m* ; |-|fi]tS# 5©FJttC Wa y ? 7 
h 1 3 djWBjSSfftnl.. C^i o&flfl&SrtlSCi 

[ o i o 9 ] 07 ( a > . ( b ) j±. xmmmzi. o 

y?? M 3 d(C&&3*l&&BagUB 1 4 Sr&JftCS 
8l!U:*£, ±T^)««a«6bl. 6b2ia«#»#ffiffi 
R 1 fctt IT . fiMffii: OlHKSftC £ ffiSR 2 1 tf&M 

i o X f) . 6 bl . R co lz tirt ICW a 

v9? m 3 d <mm.w*m®& : mg:L hztiz 
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mzmm^ixmm j AR 2 mmx^ fg-ta 

toiio] ( m 5 o«ft»J8 ) , n * * *>i- \- 9 
y 9 1 msm? 1 msm^nzn l x . mrn=r t m 

as(a). ( b ) ii. *mmmm.t,zmh*mkm. 
cDmmi.mttt¥wmx*h & . 

[0111] *SlttJeS!tt:i3{tSSSJtIS«5^BfBfill 

jttwt*¥i«Ji. ±i£^4 oymMmiztivms 

( a ) - ( e ) ^1-¥lifcJ5a'TOt'S>&c7)Tll7p& 

[ 0 1 1 2 ] tztdi. *mmm.xu. ms (a) (.^ 
■t x in . m 1 ^>»«ji 4 i:^?— —yyix mmm 
4 zizimtm.iz. mmt^mmmA *<mmizi& 
a sw^-y ttcummmm 

•4b. 4 c 2:ffM L-'C fc<. -eL-T, ^2 OffiiflS ( 0 
^it?) tKLWl SI2<7)@m^6s:>'\^--y/' 
■TSietti. 13t»6bi!)\ ffifA(*^4 a«Pof*'2r 

»<awt . *oitfirjats*B!4 b , 4conti-nx--ft 

«1S6a£JFM-n>. 

[ 0 1 1 3 ] -e tt. 08 ( b ) t^t iScOlWt. n 

^ F>7^-;i.-8, niyssKrai 

[ 0 1 1 4 ] 08 ( b ) IC^tXfiXU. y- h«ffi6 
30 a t nS7#;?i«K4Kl 1 0 t atftfWK4 a fc IJ^ffiDtf* 
K 4 b . 4 c <^ffl*f JSJiJ I- ■ T ^ -2- fgtf i ±3!^^^ 6 
b t cryfmW&com-'rt i >■ x ) 'M H-ft L"C , > 'J ovt 
+?ykC0Klfcm>h%&> , )-*r-i KUl 1 a-l 1 f 

zzix-mmmh. *hnz. mmuz. ®mmm 
t. -tmrnst. y-Mafi6-^jB5EiS5iiBi^cw3 

CWoyf? I- 1 3 b t . ffitSftK-^UffilS/H^C 

WJV9? hi 3 c fc . ±aM8ffiJS-&Rffi«JBISk3C 

40 WCW3>^;M3e, 13ft ^JFMtS . 

[0115] ^-mmmxti. mmm 3.<?mw*zy 

5 - WBB*aHKfMR4 b , 4 c tmf&frh ZtX\ 7 4 
y&x^-XJ^-y^zmmWA a ififfifUZixh . 
•f^rw^. y&^^-^^-yto+^gp (ffita(* 
§H a ) fcfcOT . 7* h 'J -IlttCfcftS 

C 5 sjrfltjac-r 6 £ >: "C . Jgfit«cK4 a ^ifrfitfl* 

[011 6 ] $ 4>C. *«(EB.®f(i:. #ll^)ft«[(4<)l 
50 4 b . 4 c C VV 3WH3e, 1 3 f 



Version: 1.03.0002 



(14) 



Wl 0-4 1. 7 9 



2 5 

[ 0 1 1 7 J £ <7> i ') (c . y S -c7)M*ffiffi^^4 b . 

4 c £ttfci£)3 y?? F£ir LTF;hg£>l;f^^;:[Il^gl. 
st 1 1 ftftnm m%mzm±i- & ; t & f ij * 

I 0 1 1 S ] tcti , ffl3frffifiMM&4 b . 4 c £T«1M6 
t U * ff)±.e>n 2 0%»]£ & fc L . * «9Jt 
W±««ffiK6 b £±85«ffifc-f fcgJJH^fittgStf 

[0119] ( ^ 6 cnmmm. ) act . n i- 5 
yvx?b wm^t t im^wm^fr b%&4vy 

( a ) , ( b > a, xmmmizmimimwvm 

[0120] ^mmmjc&rtm&xMV'j-hwmffi 

( a ) ~ ( e ) iz^t^mtmmmx'hivTm^R 

[0121] *mmmxu, %4<r)%tmw.z?fstv 
vvvx?, w&m-m-smi- *. mm 1 tmz. 
¥mmm±.<DW)umzm9 ( a > , ( b > tstfli 
3S $■ * -<r 1. 4 > y 7 9 £ fMt h . 

[ 0 1 2 2 ] 119 ( a ) Iz^tX 0 31 1 ««rt)I4 
S:y^--^t6lSt. »«#RWffijtfl«4 a 
SrJgJfrtS. -f^bh. #^0>lj£A»&aj3&Lfclo 

•f-WlS*. ffi^3y?? F»8$4ali:, 

mco&m mm & wsm 4 a2 t . as £ 

»|jct 4 ft 0 S 4 a3 fc *> 4> =5: 4 fifiiftJK 4 a /flBtf 3 ft 

[0123] xLx * m2<nmm (n^-thn zim 
us*, m2<7)mw&6&''<?--y?'?&mzii, ± 

ai®GBII6 b £ . Jftfiiftlfi4 aO+*&l#fcfr«9iBas<D 

3 >'.? ? FMWHali . ft 08154834: £3S*$-ti\ 

pi tiatcit 4*it8ffl54a2au r -e <oib<o««±* a 0 

4 J: 9 fllJSt* . * L 'C . -I ^#g15^(c(i . 
flk^^iEISas 4 a2^W (C «;*Tfc«t8fI« 6 bl— 6 

[ 0 1 2 4 ] 129 ( b ) IzjOtJi 0 >"J+M H-fbl 
ffitS*ffi&4 a^BA*iSajLT^I.««i:±» 
1« 6 b b <D%wtt &<V&»Z >■ 0 1M HL LT , is 

c i id&*ti*tii8mi>. §4>t. Jirateisfflt. 

^ ^coffifiiWclH-^HSttyiiai^cwn M 3c 
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i: . ^ vf; ^ffli^±«B«fii»-^JBEa«ia«cw 

1 3d£:£ffMt6. 
[0125] *Sf|JBfiJ.tti. ±IE^4<7jH]5I^FJ.fc|5] 

Jn t . L C R0R£flii£ L'f#l>f '] & . 
[0126]^. *HS6^®C^I.^ >^'7^*:ffifiL 

«^ t ix mtiz t h^mx-fo *) , i<r> t${zh. 

io mm^f-co &mm<omw£m& z t tfx-z &m&m 
[0127] (zcomcommm) ±Mz&mmmx 

if. ^wmfrfr&mmmizmfezixh iwxutc 

at: i h 9 v >/x r y ? ;1 0 iWSffi* . flii^fSffilaftti 

m mm ix t , inuos&gsrisjfr # s - 1 a ^ 
20 ions] it, Mosh^y ipx ? mx'H . y- b 

[012 9 1 ±u#nwmxu. mmm4 a^>-v 

:.i y&®& tcliX 0 >■ 'J -J ymxm®. Uzifi - 7W? 

7 x >■ [> 3 >mxim ixh^\ ttc. &mm: £ 

^KHa-fflv^'^, n y^^ F^fl^ft 0S«^ 

30 [ 0 1 3 0 3 sfirtS, K£i»IR4 a C*jft£ 3>'?7 hjg 

»tzm£Ztihi>0>X'l&%:< - WftSJWS^W^SrMffi 
$ -ti: h i 5 i OXU , 4»*ftifit: 3 y 9 9 F ffMfflteii 

[ o 1 3 1 ] ttz. Him2 . w.Amjmbff)mmm 

S -y^- y S:ft^OiSa»cO>HitJB«-f h 1 iz 
J: 0 . «M-:^i:i»>f mffiS * i»]J: § * c t ^'T 

40 [0132] 

m 2 mf&®mtmiziffizti?>m®t ma. m 
i <^sattaw« ay^h jfMiiii y.w.2 ommim* 
ttcom®cr)Mzfmtm*Bi& i - zmmmmt im 

Mb C J; 0 . >'^'^ ^ , Effi*?. SMSB^SrffiSC 



01/27/2003, EAST Version: 1.03.0002 



(15) ttGmO-4 179 

2 7 2 8 

mcyi&i^mi z ttfxz £> . ^-r met* *> . 

[0 133] WjftJMS-l 2Ci:ftff. *m&mmz. [06] li?4 ^Hm^fcSl.^^tt^S^SBtlg?: 

mep fc fl o as t -cutis ztiimi nmn&tt n ? *> ^tw-mmx-h h . 

*> jsa: BamaBH? i. im<m<w <?*y**»*w ims] sis <o»t^.iite i$ & ^aifr&is^smxa * 

[o 1 34] »*jsi 3-1 9££tut. mm^m 10 [1119 ] me^jMmicfs^o^^^i^s^tx^.e 

03y^-7lv^^fl^'Jr^<f|Js!t^±(c|g«tJI20 [0103 ft**) 1- 5 vi?A9b mM^t *0ttU: 

mmm t * ^ i £ a . m 1 <*w«ii3m<9 3 >- ? ^tt&xowftxs £ ^twiiae* * . 



5. 


1 




[0 1 35] B*J!20~2 5tJ:<ttf, HIMSfcftO 


2 




tut £%i-&mi coMWimmm^Lbtdk, mi <m 


3 






4 
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[03 ] si 2 <D%mMizi%&m&%&wwii.m 
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